frequency of appearance of towns (spatial density of towns) was much higher.
That is why, according to W. Winid, the measurement of the urbanization level should be made not only with the percentage share of urban population in its total number, but also with the degree of development of the urban network. W. Winid proposed the following elements for the description of the degree of development of the urban network within an areaperhaps an administrative unit of some definite level:
a. percentage share of the urban population in total population number b. urban population per 1 sq.km of the unit considered c. total population d. urban population c., d. and e.: per one urban settlement (in '000) e. rural population f. theoretical trade area in sq. km g. theoretical distance between urban centres, in km h. number of urban settlements per 100 sq. km A complementary indicator was constituted by population density per 100 sq. km.
The author of the concept here described, when making his stance with respect to the measures proposed by him more precise, states that the indicator denoted with o. makes it possible to order the analysed administrative units according to their urbanization level; while the one denoted with b.
-has a theoretical nature, because urban population is characterized by concentration in definite centres, called "islands" by W. Winid. When analysing the differences in the level of development of the urban network one should, in the opinion of W. Winid, account for the number of towns in the units considered. Due, however, to their different surfaces, a definite reference unit must be adopted, like 100 sq. km or 1,000 sq. km (indicator denoted h.). The same indicator can be also analysed conversely, that is -by expressing the level of urban network development through the magnitude of surface per one urban settlement, i.e. by dividing the surface of the unit considered by the number of towns there located (indicator/!).
The latter constitutes, according to the author of the concept, the theoretical average trade area of every urban settlement, the so called "service area". Thereby the area of the reference unit is divided up into equal surfaces in whose middle part an urban centre is located, providing service in the domain of trade (both supply and purchase) to local population.
One of the most important questions in the study of the degree of development of the urban network is consideration of distance between urban centres. According to W. Winid the theoretical distance between the urban centres (indicator g.) is the square root of the magnitude of the service area. The remaining indicators, i.e. c., d. and e. express total population number, as well as urban and rural population per one urban centre. According to the author referred to these three indicators (c., d. and e.) may give rise to some doubts, and especially bring out the question whether the information obtained from calculations may indicate the lower or the higher degree of development of the urban network. W. Winid takes no stance with this respect, but, due to the results of the studies conducted, brings attention to the different ordering of the administrative units in each of the cases considered (the data for the indicators c., d. and e.). On the other hand, orderings of these administrative units conform to the data for the indicators f., g. and h. are identical.
The analysis of the orderings of the administrative units on the basis of the eight indicators proposed by W. Winid has shown that two different sequences are obtained:
-the first one, expressed by the percentage share of urban population in relation to total population numbers;
-the second one, namely the ranking of urban settlements in relation to surface.
The remaining sequences, in view of lack of common features with the ones above, and of their inadequacy, may, in the opinion of W. Winid, be rejected.
Thus, identical ordering of the reference units can be observed in the case when we compare the following variables: the number of settlements per unit surface (indicator h.) and the urban population per unit surface (indicator b.), as well as, though only partly so, rural population per one urban settlement. Hence, in three cases, when the basis for ordering is entirely or partly different, this ordering is identical. A similar agreement, though, is not observed in the case of percentage share of urban population in total population number. Therefore, in the opinion of W. Winid, the level of development of the urban network is in an essential way determined by the relation between the number of urban settlements in a given administrative unit and the area of this unit.
Finally, after the analysis has been carried out of the indicators mentioned before, the degree of development of the urban network can be expressed with:
-the number of urban settlements per surface unit, -theoretical magnitude of the surface of a given unit per one settlement, -theoretical distance between the urban settlements. Among these three W. Winid distinguishes especially, as providing, in his opinion, the best expression of the degree of development of the urban network, the theoretical distance between the urban centres. This indicator reflects the spatial frequency of appearance of towns in the definite region, not reflected by the percentage share of urban population in this area. That is why, according to the author considered, the differences in the level of development of the urban network can be more precisely expressed with the analysis of distances than solely through the urban population percentage share analysis. W. Winid states, though, that definition of the level of development of the urban network with the help of the urban population percentage share indicator is necessary for the needs of statistics, economics and sociology, and even in geographical studies, but only when population problems are treated in abstraction from the overall context of the phenomena, of the geographical environment.
To base the studies of the level of urbanization solely on the indicator expressing the percentage share of urban population in total population numbers means, in the opinion of W. Winid, to simplify the question approached, since, according to him, appearance of towns as existing entities, "facts, rooted in the landscape", is thereby neglected. Geography, in the eyes of W. Winid, is the science which inquires into the "facts" and their spatial distribution, and this statement applies also to towns. Thus, in his opinion, the methods of "distances", applied in the study of the development level of the urban network, fulfils the requirement set on the geographical method.
W. Winid maintains that the level of development of the urban network should be defined not only through the analysis of distances, but also by the numbers of urban and rural population per one urban settlement. The study carried out by the same author at the end of 1920s indicated that, for instance, in the state of Ohio the average distance between towns was 26.7 km, and the numbers of urban and rural population per one urban settlement were, respectively, 24,800 and 14,100. In the state of North Dakota the same numbers were as follows: 123.2 km, 7,340 and 46,600.
Such an approach to the problem of the level of development of the urban network puts an emphasis on the spatial frequency of appearance of towns, gives an idea as to the towns' dimension, the density of their appearance, allows to determine the numbers of urban and rural population (as well as total population) per one town on the average, and to calculate population density.
3 It also gives the basis for many geographical, economic and sociological studies.
The method of analysis of the level of development of the urban network proposed by W. Winid was highly appraised by the American Statistical Association, and deemed ingenious.
Among Polish geographers of 1930s, Professor Stanislaw Pawlowski, working in particular in the domain of geography of towns, stated in his opinion on the subject here considered: "the theoretical trade area was called theoretical because it cannot practically be determined. The range of the trade-related influence of a town depends upon its location and magnitude. The influence of Chicago reaches both oceans. I do not know the method for deter-3 Population density can be calculated by dividing the total number of population per one urban centre (d+e) by the squared theoretical distance between the urban centres (g 2 ).
mining the true trade area of a town. The negative side of this method is that large towns are treated in the same manner as the small ones. The identical shortcoming characterizes, though, the statistical method, which is not capable of eliminating the metropolitan towns." According to S. Pawlowski, W. Winid, being aware of the shortcoming of his method, proposed the determination of the level of urbanization through both the percentage share of the urban population and the "distancing" of the urban settlements. The present author has recently applied the here described method of analysis of the development of the urban network to the towns of Bangladesh. Calculations were performed with respect to the administrative units of the first order, the so called divisions, on the basis of the National Censuses' data from 1981 and partly 1991. 4 In 1981 urban population of Bangladesh amounted to 15.2% (13.2 million) of the total, with the town count at 451. In 1991 the share exceeded 25%, and the number of urban centres attained 543. Bangladesh is still characterized by the low level of urbanization. Yet, one observes a strong persisting tendency to the increase of the urban population share. In the period 1981-1991 the yearly average rate of increase of this population was 6.2%.
The development of the urban network in Bagladesh according to divisions is illustrated with the data of Table 1. The information obtained from calculations makes it possible to note that in 1981 in the divisions of Dhaka and
Khulna, featuring the highest shares of urban population, the theoretical distance between urban centres was the smallest. On the other hand in Rajshahi, where the percentage share of urban population was the lowest, the theoretical distance between towns was close to that in the divisions of Dhaka and Khulna. Certain differences started to be visible only in 1991.
5
The overview of the data from Table 1 The Tables 2 and 3 present the analysed reference units, ordered according to the levels of development of the urban network, taking as the basis the eight indicators proposed by W. Winid. We know today that there exist towns which do not only have their influence regions, but also attract and absorb other towns into the confines of their influence areas. A town is namely a settlement unit which does not live in isolation. A small town is attracted into the influence area of a bigger neighbouring urban centre, which, in turn, gravitates towards a superior unit. Thus, a structure develops which links towns into a unified network, encompassing the whole country with its links. The role of a town in the urban network of a country depends upon the town's magnitude, upon the degree of urbanization of the country, the functional character of the town and many other factors. Due to his research carried out 70 years ago W.Winid indicated the fact that the purely statistical perspective on the urban problems is insufficient, especially for the geographers, who ought to display the ability of interpretation of the complex spatial reality.
